Introduction  by Schrier, Robert W.
"What wonderous stories a water molecule could tell, of wild
peaks visited on stormy nights, of quiet rivulets and raging rivers
traveled, of the seething protoplasmic retorts of living cells—a
zillion places visited since earth's beginning."
[from Living Water by Braun and Cavagnarol
In recent years several scientific advances have
been made in our understanding of water metabol-
ism. It is the purpose of this Symposium to review
some of these advances. The contributors, therefore,
were invited not only on the basis of their interest and
research contributions but in an effort to cover vari-
ous areas of water metabolism in which recent ad-
vances have been made.
With the terrestrial organisms' obligatory fluid
losses, the intake of water is mandatory for survival.
It thus seems appropriate that Dr. James Fitzsimons
from the University of Cambridge opens this Sym-
posium with some of the current views on the factors
which influence the thirst mechanism. The hemody-
namic, humoral and neural pathways which mediate
the effects of cellular dehydration and extracellular
fluid volume depletion on thirst are discussed in de-
tail. Particular emphasis is placed on the involvement
of the renin-angiotensin and catecholaminergic sys-
tems in stimulating thirst.
Thirst and water intake, however, constitute only
the initial factors involved in water metabolism. In
the second contribution in the Symposium, Dr. Zim-
merman from the College of Physicians and Sur-
geons, Columbia University, and Dr. Robinson from
the University of Pittsburgh School of Medicine have
presented a scholarly review of sites of synthesis,
axonal transport and release of vasopressin and its
accompanying protein, neurophysin. These authors
discuss the immunohistochemical techniques which
have provided the experimental tools to allow a more
definitive investigation of these processes. The major
three pathways of secretion of vasopressin are also
discussed, including their potential physiological im-
portance not only in water metabolism but also in the
anterior pituitary adrenal axis and in memory consol-
idating effects.
Using a sensitive radioimmunoassay, Dr. Gary
Robertson and his associates at the University of
Indiana School of Medicine have examined the os-
moregulation of vasopressin release. These workers
discuss their work which confirms and extends many
of E. B. Verney's earlier pioneering observations. The
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various physiological and pathophysiological factors
which alter the functional properties of the osmore-
ceptors are also discussed.
In addition to osmoregulation, it is apparent that
nonosmolar pathways are involved in the release of
vasopressin. Since many of these nonosmolar fac-
tors were recently reviewed (SCHRIER RW, BERL T;
N Engi J Med 292:81-88, 141-145, 1975), Dr. Keith
McDonald and his colleagues from the University of
Colorado School of Medicine were asked to focus
primarily on the hormonal aspects of nonosmolar
release of vasopressin. In their contribution recent
studies are discussed which have delineated some
of the mechanisms whereby catecholamines, thyroid
hormone, adrenal cortical hormones, renin-angioten-
sin and prostaglandins affect renal water excretion.
Following the reviews regarding our present knowl-
edge about the synthesis and release of vasopres-
sin, Dr. Thomas Dousa from the Mayo Clinic and
Foundation and Dr. Heinz Valtin from Dartmouth
Medical School provide a review of the cellular
actions of vasopressin in the mammalian kidney.
These authors review the vastly expanded area of
knowledge whereby vasopressin activates adenylate
cyclase and thereby causes the generation of 3'5'-cyclic
adenosine monophosphate (cyclic AMP). The sub-
sequent cellular events, which remain to be more
clearly defined, are carefully discussed including the
potential role of cyclic AMP-dependent protein phos-
phorylation, microtubules and microfilaments.
Next, Dr. Juha Kokko, University of Texas South-
western Medical School, and Dr. Craig Tisher, Duke
University Medical Center, provide an elegant dis-
sertation on water movement across vasopressin-re-
sistant and vasopressin-sensitive segments of the-
mammalian distal nephron. These authors
beautifully discuss the functional and morphological
evidence whereby these various membrane perme-
abilities to water and the countercurrent multiplica-
tion mechanism allow the kidney to excrete a con-
centrated or dilute urine.
On the background of this physiological knowl-
edge of water metabolism, various pathophysiolog-
ical aspects of water metabolism are reviewed next.
Dr. Irwin Singer, University of Pennsylvania School
of Medicine, and Dr. John Forrest, Yale University
School of Medicine, discuss the various mechanisms
whereby drugs may induce a state of vasopressin-
resistant (nephrogenic) diabetes insipidus. Drugs
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2which alter fluid and solute delivery to the distal
diluting segment of the nephron impair vasopressin-
induced cyclic AMP generation and/or impair the
subsequent events after cyclic AMP generation are
reviewed.
Drs. Myron Miller and Arnold Moses from the
State University of New York, Upstate Medical
Center, next review the various drugs which may
impair water excretion. The spectrum of mechanisms
of such drugs is discussed including the stimulation
of vasopressin release, a direct vasopressin-like activ-
ity, an enhancement of the tubular action of vaso-
pressin, a stimulation of thirst or an effect on renal
hemodynamics and/or tubular function in the dilut-
ing segment of the nephron.
The neurological consequences of excessive water
retention or water loss are then discussed by Drs.
Allen Arieff and Raul Guisado from the University
of California in San Francisco. The different capaci-
ties of the central nervous system to adapt to acute
versus chronic changes in extracellular fluid osmo-
lality are discussed in a very lucid manner.
It seemed inappropriate to conclude this Sym-
posium on Water Metabolism without a review of the
clinical approach to diagnosis and treatment of hypo-
natremic and hypernatremic states. Dr. Tomas Ben
and his associates of the University of Colorado
School of Medicine therefore have provided this clin-
ical review.
In closing, let me express my gratitude to all of the
contributors who, because of their excellent efforts,
have made my job as Guest Editor an easy task. We
hope that the readers will enjoy this journey with us
in which water and life are intertwined in an intricate,
complex and as yet not fully comprehensible manner.
ROBERT W. SCHRIER
Denver, Colorado
